Livestock kept or produced in smallholder farming systems are an important component of the agricultural economy in the developing world. The role of livestock on smallholder farms varies widely, providing draught power for crop production or as a production activity for subsistence needs or market sale under systems ranging from extensive pastoralist to intensive, peri-urban feeder and dairy systems. A set of unique conditions and features characterise smallholder systems, and these need to be appreciated when assessing the strategies that have evolved for managing animal health in smallholder systems, and evaluating opportunities for improving disease control strategies. To provide a framework for discussing animal health issues and analytical methodogies, a typology of smallholder livestock and crop/livestock systems is developed. The typology considers livestock systems both in terms of the degree of intensification, as measured by market orientation and intensity of factor use, and in terms of importance within the household economy, as measured by contribution to household income. A number of characteristics are identified that distinguish smallholder systems from the commercialised systems of developed countries, including the multiple functions livestock serve, the integrated nature of livestock activities, multiple objectives of producers and lower capacity to bear risk at the household level, as well as poor infrastructure, markets, and access to information at the community level. Three representative smallholder livestock systems from Africa are described in detail, highlighting the relevant characteristics and the implications for analysing disease control strategies. Smallholder dairy systems in Kenya demonstrate the role of individual producer decision-making for animal health management in intensive, market-oriented systems, placing emphasis on farm-level risk and production management aspects of disease control. In extensive pastoralist systems where epidemic diseases are still important and infrastructure is poor, disease control primarily involves managing communal natural resources, requiring a different analytical approach. Finally, in crop farming systems using draught cattle, the livestock activity is an integrated component of crop production and this must be reflected in the approach used to evaluate draught animal health management. Continued development of analytical approaches and decision-support tools for disease control strategies adapted to the special characteristics of these systems will be needed as smallholder systems continue to intensify in areas with good market access, and those in marginal areas face increasing pressures to optimally manage the natural resource base.
Introduction
In many developing countries, livestock and mixed crop/livestock production systems are of crucial importance to both household and national economies. For example in Laos, 50% of the gross domestic product (GDP) was attributed to agriculture and 22% to livestock production (47) . Overall, livestock production is considered to account for approximately 20% of agricultural output in Asia, 25% in Africa and 40% in Latin America (86) . For Asia, where mixed crop/livestock smallholdings predominate, the estimate rises to 30% when manure and draught contributions are included (86) . In these continents, usually 60%-80% of the population consists of farmers. This is in sharp contrast to developed countries. For example, in the United States of America, less than 3% of the population are farmers and only 2% of the GDP is attributable to agriculture (5) .
Smallholder farming systems in developing countries are varied, depending on ecological, demographic and socio-economic influences. In this paper, smallholdings will be considered to be livestock or mixed crop/livestock production systems whose inputs are primarily derived from the household and whose outputs are meant to contribute to household needs. In many cases, this implies only meeting basic subsistence needs, but in some market-oriented smallholder systems, fanners are able to earn sufficient income to pay for other non-subsistence needs such as education and building livestock and other capital assets. In areas of high population density, particularly close to growing urban markets, a rapidly accelerating trend of both increased intensification and more pronounced market-orientation has been reported among smallholders, particularly dairy farmers (89) . While traditional smallholder farmers have not had a strong demand for animal health and production services, both increasing demands and improved opportunities for delivering animal health and production services to farmers will arise in these rapidly intensifying, market-oriented systems.
To consider the economics of animal diseases and disease control in smallholder livestock systems, the unique conditions of these systems need to be well understood. These conditions are both biological and socio-economic. Because of the small size and complex household goals of smallholder systems, animal health and disease control programmes designed for livestock systems in developed countries are not directly transferable; the standard health, productivity and economic indicators used to assess herd health and productivity in larger-scale livestock holdings often need to be modified. In this paper, the key characteristics and dynamics of smallholder systems are reviewed and the influence of these factors on methods for conducting economic analysis of animal diseases and disease control in the developing world context are discussed.
To provide this overview, the paper will be structured as follows. Firstly, the main smallholder systems in developing countries will be described and characterised. Secondly, the unique characteristics that distinguish smallholder systems from highly commercialised, specialised production systems in developed countries will be discussed. Next, using case studies from the spectrum of smallholder systems, specific issues associated with animal health constraints, methods to assess the impacts of these constraints, and methods to assess optimal control strategies will be highlighted. Lastly, the future will be considered by proposing priorities and approaches for optimising animal health and productivity management in rapidly evolving smallholder production systems.
Smallholder livestock production systems in the developing world Many of these household characteristics are correlated with each other and are strongly influenced by factors such as markets, disease risk and livestock policies operating at regional, national and agro-ecological levels.
A number of potentially useful typologies, from different intervention perspectives, could be used (e.g. feeds [7] ). 
Axis 1: degree of intensification of the livestock activity
The first axis relates only to the livestock sub-sector of the household, regardless of the importance of this aspect within the household economy, and characterises the relative intensity of the livestock production activity. Numerous 
Axis 2: importance of livestock activities within the household economy
The main indicator is the percentage of total household income generated by livestock activities. Household income includes both cash and non-cash income (e.g. milk consumed on-farm). As noted above, in integrated crop/livestock systems, an estimation of income indirectly derived from livestock activities, such as the additional crop production generated by use of manure and draught power, is also important.
The principal, generic smallholder systems can then be related in terms of these two axes, generating the classification shown in Figure 1 .
As an example, this typology has been used to classify some important African smallholder livestock production systems
A number of important economic characteristics of smallholder systems vary along the gradients of these two axes of intensification, and together with them, characteristics related to disease risk and animal health strategies. For example, epidemic diseases are of much greater importance in extensive systems, and production diseases only found in very intensive systems. With respect to the supply and demand of animal health and production services, as a general rule, the greater the degree of intensification, the greater the demand for specialised services and the lower the transaction costs.
Another key attribute of households in intensive systems is the greater need for decision-making tools. Tools are required to optimise the allocation of resources to different livestock and crop enterprises on the farm and to manage risk. While households in intensive systems may have less absolute risk than those in extensive systems (particularly in extreme environments), these households have a greater ability to manage risk. Thus, in intensive systems, decision tools for risk management will be more relevant. This is particularly important for households in intensive systems that are highly dependent on livestock. The other important feature of the livestock dependency axis is that farmers dependent on livestock have and can develop more specialised animal health and production management skills. These general economic features will be further expanded in the individual smallholder system scenarios presented later.
Special considerations in smallholder systems in developing countries
To set the stage for the discussion of the economics of optimal health and productivity in certain smallholder livestock systems, it is useful to highlight the unique features of Classification of different smallholder farming systems by degree of intensification and relative importance of livestock activities within the household smallholder systems that influence animal health and production, and that differ from commercialised livestock production systems in developed countries. Highlighting these differences is important in guiding decisions concerning which economic decision-making techniques might be usefully applied in smallholder systems. The generic characteristics of smallholder systems that might limit the usefulness of techniques presented elsewhere in this issue will be identified below. This should also help to motivate subsequent discussion on the needs for economic decision-making techniques in smallholder systems, whether newly developed or adapted from other settings.
Household level
Fundamental differences exist in structure, objectives and function between smallholder farms and large-scale commercial farms. Some important differences with respect to the economics of animal health and production programmes are listed below. a) Small size, which is reflected in lack of market power for both inputs and outputs and relatively high transaction costs. 
External factors
In addition to inherent differences at the household level, because of the characteristics of small size and location in developing countries, smallholder farms are much more reliant on, and susceptible to, the external environment. The following external factors have important implications for animal health and production. Case studies of economic impacts of animal diseases and disease control in different smallholder systems
This section develops three examples from the range of smallholder systems across the typology spectrum developed above. These include:
a) the smallholder mixed dairy system in highland Kenya b) the pastoralist system in arid and semi-arid Africa c) the draught oxen/cotton system in West Africa.
For each case study, the unique considerations of the system will be explored, the major disease constraints will be outlined, methods found successful in constraint diagnosis in the system will be described, and strategies proposed or used to control disease and improve animal health and production will be highlighted. These would include both farm and extra-farm diagnostic techniques and issues.
The smallholder dairy farming system in Kenya
Description of the farming system
The smallholder dairy systems of the Kenya highlands are an example of intensive small-scale production systems in which crops and livestock are very closely integrated and where market factors have been crucial to development.
Characteristic of tropical regions with good market access, the development of smallholder dairy systems in the Kenya highlands is marked by three elements: declining farm size, upgrading into dairy breeds and an increasing reliance on purchased feeds, both concentrates and forage (9) . With high population growth and consequent reduction in land-holding sizes, farmers have developed a dairy enterprise which is closely integrated into a multi-objective farming system, also relying on cash crops (coffee, tea, and closer to the urban centres, market vegetables and fruit), maize and beans, and supported by off-farm income from towns. Central to the success of this intensive highland system has been a high demand for dairy products, particularly liquid milk.
Within this system, farms can be divided by level of intensification, based on land-holding size and use of grazing, and fall into two main zones. A marked increase in more intensive dairy production has occurred in the last ten years is less than 500 kg on these farms, compared to over 1,000 kg on intensive farms (75) .
Particularly in the intensive areas, cattle manure and/or manure mixed with urine are used to fertilise food and cash crops, market vegetables, and on planted fodder. In some cases, manure is sold to other farmers, and manure is also imported by truck from drier pastoral areas and marketed to farmers. The general nutrient deficits in soils under the intensive bimodal cropping result in a high value for manure, due to demand for both nitrogen and organic matter. As a result, the market value for manure is relatively high, and the value of manure produced is equivalent to some 28% of the value of the annual milk production on small farms (41) . This is indicative of the importance of manure for the farming system as a whole, and the importance of manure as a livestock product.
Marketing of milk is the crucial element of this system. Until the late 1980s, milk sales were mainly through local dairy cooperative societies, which then sold the milk to a large parastatal monopoly processor. However, significant amounts of milk were also sold directly by farmers to consumers or informally through raw milk vendors. Since economic reforms and liberalisation in the early 1990s, marketing channels have diversified (see Figure 3 for an example of evolving channels in an intensive dairy area bordering Nairobi), with a larger proportion of direct sales or informal sales (56) . These sales are considered 'informai', as they are generally of raw milk and are not sanctioned by the authorities. These more direct sales of milk provide higher sales prices to farmers and lower purchase prices to consumers, but create increasing concerns about milk safety.
Regardless of market outlet, smallholder farms are highly market-oriented, with milk sales as the primary production objective.
The liberalisation of the early 1990s also affected the provision of livestock services. Public support for artificial insemination (Al) and clinical veterinary services declined, with the private sector left to assume responsibility. Some cooperatives and private veterinarians have begun providing these services.
However, the use of AI has declined and some farmers report difficulty in obtaining veterinary services. In the intensive areas, AI is used by some 40% of farmers, but the proportion falls to 10% in the more extensive zones (75) .
Income increases with intensification. Estimates from 1998
showed that intensive dairying offered the highest returns to . It has been suggested that the incidence and impact of both mastitis and lameness (and perhaps other diseases associated with intensive dairy farming in developed countries) will increase as milk production levels increase over time (55) . This is also likely to be the case for nutritional disorders, especially as fanners have to manage a more complex set of feed inputs, often varying seasonally (75) to support better reproductive performance and increased milk production.
Risk to farmer income and welfare also occurs through the high degree of market exposure of the dairy enterprise, both in inputs and outputs. Research in the intensive dairy system has shown that extension recommendations towards higher use of concentrate feed and animal health inputs may not raise farmer welfare (38) . Although incomes are raised by these interventions through higher milk yields and reduced mortality, the variability of income is also raised. This is due to climatic variability in fodder production, and fluctuations in milk prices. Increased expenditure on inputs increases the exposure of the farm to these risks, and stochastic dominance analysis indicates that under these circumstances, risk-averse farmers would suffer a greater loss in welfare than if the system remained at lower levels of input use, production and average income.
Assessing the economics of optimal dairy health and production
Issues arising from specifics of the system
The description of the smallholder dairy systems and the risks farmers in these systems face raises several issues which must be addressed in any analysis of the impact of diseases on cattle in these systems. These issues are as follows: Approaches to analysing farm/household economic losses due to disease
Two basic approaches can be used to assess the losses due to animal disease at the smallholder farm level, as follows: elsewhere (15, 23, 63, 64) . This technique can quite easily be applied to the market-oriented smallholder dairy setting in most cases. This type of analysis requires that unit values of all resource flows, inputs and outputs in the farm/household system be first estimated and then entered into the analysis. In the highly market-oriented system, this may be relatively straightforward, even for unconventional products, since manure, crop residues and fodder values can often be observed in the market place. However, the researcher must judge whether these market values reflect adequately the value of those resource contributions to inter-farm flows.
More difficult to value may be the opportunity cost of family labour, which often represents a substantial portion of production costs in intensive dairy systems. Some indication of the value can be obtained from the observed rural daily wage rate, conditioned by the expectation of employment and the reservation wage (a reservation wage rate is that below which a person would rather not work at all, and reflects the value of leisure). Conversely, if the opportunity cost of land is known, the labour opportunity cost can be estimated through the returns to the main agricultural commodities in the region. The opportunity cost of labour is generally lower than the market rural wage rate. Similarly, an indication of the opportunity cost of land can be obtained by rural land rental rates.
More sophisticated analysis of the impacts of losses due to diseases often requires the use of a mathematical model.
Simulation models can be thought of as more detailed benefit-cost models in that these models simply tabulate outcomes based on pre-estimated physical or economic relationships, and based on initial farm and market Because disease control decisions affect resource allocation, methods and tools for optimising resource use will be of increasing utility in this system. Optimisation models (usually linear programming [LP] models; also discussed in the accompanying paper by Rushton et al. [67] ) are set up much like simulation models, and describe the interactions and resource availability on a farm. However, the models then solve for the optimal level and direction of resource allocation based on some assumed farm objectives (usually some form of best net returns, conditioned by risk considerations, household food security, etc. Because of these rapid changes and also the increasing competition between farms to improve the efficiency of dairy production, a real need (and an opportunity) exists to enhance farmer decision-making in resource allocation, financial management and risk management. Decisionmaking tools can be adapted from dairy health and production management programmes that have evolved over the past thirty years in the developed world.
Pastoralist extensive systems in semi-arid areas of Africa
Unique considerations of the system In addition to epidemic diseases, which are the main focus of interest to national and international veterinary authorities, a number of endemic zoonotic diseases are also of significance.
Zoonoses are both common and important in most pastoralist areas because of the close associations between humans and animals. Of particular importance is brucellosis, due to Brucella abortus and Brucella melitensis. In many pastoralist areas, the high prevalence of brucellosis in cattle and small ruminants is mirrored by a high prevalence in humans (17, 50) . The disease in humans can be extremely debilitating.
Other zoonoses of importance to pastoralists include tuberculosis, echinococcosis and anthrax, among others (71).
Endemic diseases, particularly bacterial and viral pneumonia and diarrhoea and parasitism in young stock are important (indeed, these diseases are important for all the smallholder production systems discussed in this paper). Morbidity and mortality rates are consistently high in young animals and can also be high in adults under adverse conditions. Reproductive performance, growth rates and milk production are low on average and also fluctuate markedly depending on environmental conditions (3, 91, 92) . Inadequate animal nutrition is an important determinant and interacting factor for both poor health and productivity. Nutrition is based exclusively on access to, and exploitation of, natural pastures and browse.
Analysis of the impact of animal diseases and disease control
In the pastoralist sector, economic assessment tools have focused on decisions to invest in control programmes, particularly vaccination campaigns, for epidemic diseases. Animal health and production service strategies
As mentioned, a key necessity for providing veterinary services to pastoralists is to reduce transaction costs. Constraints and options for the delivery of different animal health and production services are presented in Table I Delivery of multiple services could also reduce transaction costs for delivery of services to pastoralists. One option proposed by Schwabe is to mix community and veterinary health services (71) . This is a particular option in pastoralist areas where veterinary services are often more readily available and in greater demand than medical services.
Another option for reducing transaction costs is to schedule service provision to coincide with market days or other community events.
While paraveterinarians are likely to be, and to remain, the main cadre of animal health service providers for pastoralists, some graduate veterinary expertise will probably be required.
The trend is for this to be provided by private veterinary practitioners (8) . Again, special incentives and innovative arrangements will be required. In Kenya, private veterinary practice has flourished in areas of high human and livestock densities close to major cities over the last ten years, but almost no private veterinarians are based in the more remote pastoral areas (90) . This may be overcome by allowing the development of quasi-private or public-private practitioners with either public vets allowed to conduct some For any animal health and productivity strategy, the importance of community participation and education cannot be overemphasised (29, 78) . Techniques need to be adapted for local circumstances (78) . 
Mixed farming system with draught oxen in West Africa
The farming system 
Disease constraints
The most important health constraint faced by farmers keeping draught animals in West Africa remains trypanosomosis (77) . The impact of the disease on draught animals is portrayed in Figure 5 . Swallow makes a very useful distinction between the impact of trypanosomosis incidence versus trypanosomosis risk (79) . The main effects associated with incidence are often related to morbidity. A diseased animal will be less available for fieldwork, will provide less power if worked, and cows will produce less milk and have longer calving intervals and lower reproduction rates. A sick animal will also consume less, so weight gain will be reduced and manure output will also decline. In some cases, the animal may die. Initial mortality rates for draught animals of up to 10%-25% have been recorded in several areas across West Africa (77) , and even 40% in Mali (65). Bangura, for example, reported 20% mortality for draught oxen in an oxen traction project in Sierra Leone in 1985, in this case mostly Choice of breed, therefore, represents another form of lost potential. Thirdly, the risk and incidence of trypanosomosis require other control measures, either to control the parasite using trypanocides prophylactically or curatively, or to control the vector through the use of pour-on treatments or tsetse traps. Control measures increase the cost to the farmer of maintaining draught animals, and so also contribute to economic losses.
Analysing the impact of diseases and their control
Given the situation described above, methods typically used for assessing the impact of disease on production livestock are often not fully appropriate for draught animals. As explained in the accompanying paper in this issue, by Rushton et al. (67) , economic analyses of disease and disease control usually consider livestock keeping as a production activity that uses capital (land, equipment) and consumes inputs, to produce outputs (milk, meat, more livestock) for sale or on-farm consumption. This type of production activity can be represented as an enterprise budget, and thus is amenable to gross margin analysis and CBA techniques as described above for smallholder dairy systems. However, keeping draught animals is not the same type of production activity (58) . The animals are viewed instead as farm equipment or capital.
What they produce -draught power -is an intermediate output that serves as an input for crop production activities.
Many of the inputs used in maintaining the animals, as well as the output -the draught power produced -are frequently not subject to market transactions, and so should be valued in terms of their contribution to the principal activity: crop production. The value of draught power, as well as that of manure, if used, is therefore determined by the profitability of the crop production activity. Since draught animals are used on a number of different crops on a given farm, the valuation problem becomes even more complicated.
Two approaches are used to address this situation. Firstly, if a market for traction services and manure exists, then the current market price can be used to value the opportunity cost, and the standard analytical techniques then applied. The appropriate market price to apply may not be obvious; Itty, for example, notes that in The Gambia, farmers pay a fee to animal owners to have the animals tethered in the field to deposit manure, rather than pay for the manure itself (32).
Market prices for these types of unconventional products must be reviewed carefully; for example, local prices for traction services may be adjusted to account for reciprocal obligations (e.g. exchange labour, whereby a farmer works on the farm of a neighbour one day, and the neighbour comes to work on his farm the next). In addition, animal traction used on-farm would probably be more valuable since it would be reserved for the most timely use, and hired off-farm at other periods. To date, most analyses of trypanosomosis control for this farming system have resorted to this simplified approach of using some type of proxy market price for traction services and manure lost to disease, preferring to ignore the potential implications for the farm profitability of crop production.
To better capture the role of draught animals as an integrated component of the farming system, an alternative approach is to model the complete system, as described above for LP models in the case of smallholder dairy systems. An appropriately constructed LP model can provide, for example, the value in a draught animal farming system of a day lost of animal traction or a quantity lost of manure due to disease. The quality of the models described above depends on the quality of the data used to construct the model. The data required, or technical coefficients, can often be derived partly from available literature, but as Starkey points out, technical data for animal traction are often from on-station trials, and so will probably require additional data collection on-farm (77).
Preliminary diagnostic surveys using farming systems research (FSR) techniques are useful to distinguish the role played by draught animals in the farm household and their interactions with crop production (74) . Data then need to be collected on all aspects of the economic activities and resource use of the farm, and so require fairly detailed, longitudinal farm household surveys. Also, specific data would need to be generated regarding the relationship between management practices, disease, and the productivity of draught animals. As
Thome notes, such information is largely lacking at present, and so limits the accuracy of this type of modelling (84).
Rowlands et al. stress the difficulties involved in quantifying such parameters, even using longitudinal studies (66) .
Two other issues related to analysing the impact of trypanosomosis merit mention. The first relates to the choice of breed by the fanner for draught animals. We expect farmers to consider several criteria when deciding which breed to use.
The most obvious would relate to the productivity of the animal in its different functions, particularly traction power.
Moreover, since a draught animal represents the equivalent of a long-term investment in farm equipment, the farmer would be likely to also give priority to insuring against the loss of his/her capital. In terms of animal health, the farmer in West 
Main future trends
Intensification will remain the key future determinant of livestock development within smallholder systems in the developing world. Livestock development will follow two main paths, one for market-oriented systems and the other for subsistence-oriented systems.
On average, the demand for livestock products in the developing world is predicted to outpace population growth. For less market-oriented systems, different trends and economic influences will be important. In these systems, usually found in more marginal and arid areas, farmers and herders rely almost entirely on natural resources (pastures and shrubs) for survival. Adaptations to improve the management of these natural resources will be the key future challenge, a particularly difficult challenge in pastoral areas where the grazing range of herders is increasingly constrained by sedentary farmers. The role of community action in this process will be crucial, as will policy and other public inputs.
Targeted policies for poverty alleviation will be an important social issue, and improvements in natural resource management in subsistence areas will be an important strategy for poverty alleviation (30) .
Priority issues and approaches
In the intensifying market-oriented smallholder systems, priority issues in animal health and production will be improved farm-level decision-making, both for farm and financial management. The management of financial risk will become a key skill for market-oriented smallholders. The emphasis in animal health will shift from infectious diseases to production diseases.
Many of the economic decision-making approaches required will be adaptations of available methods. Farm management decision-making techniques and financial management techniques used on dairy and swine farms in developed countries will be applicable with some minor adaptation (11) .
A new researchable aspect will be to understand more fully the joint production and economic effects of the complex of 
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Resumen
El ganado mantenido o criado en sistemas minifundistas es una pieza fundamental de la economía agraria de los países en desarrollo. En esas pequeñas explotaciones el ganado cubre necesidades muy variables, desde la provisión de animales de tiro para la labranza o la producción de subsistencia hasta su venta en el mercado, con sistemas productivos que van del pastoreo extensivo a las granjas periurbanas intensivas de engorde o producción lechera. Los sistemas minifundistas se caracterizan por una serie de rasgos y condiciones singulares, que conviene tener en cuenta a la hora de estudiar las técnicas de gestión zoosanitaria que han ido progresivamente implementando o de valorar el margen existente para mejorar sus métodos de control sanitario. A fin de disponer de un sistema de referencia para abordar cuestiones de sanidad animal y elaborar métodos para su análisis, los autores construyen una tipología de los sistemas minifundistas pecuarios y agropecuarios. Esa tipología clasifica las explotaciones ganaderas en función de su nivel de intensificación (indicado por la vocación comercial y la intensidad del uso de los factores de producción) y de su importancia dentro de la economía doméstica (que se mide por la contribución a la renta familiar). Los autores apuntan un conjunto de características que distinguen al sistema minifundista de los sistemas industriales propios de los países desarrollados: la atribución de funciones diversas al ganado, el carácter integral de las actividades pecuarias, los objetivos múltiples de los ganaderos y la menor capacidad de la unidad familiar para asumir riesgos, junto a la escasez de infraestructuras, mercados e información a escala de la comunidad. Después describen en detalle tres ejemplos representativos de los minifundios ganaderos africanos, destacando los rasgos que les son propios y la manera en que inciden en el análisis de sus estrategias de control sanitario. Los sistemas minifundistas de producción lechera de Kenia dejan patente la influencia que tienen las decisiones de cada ganadero sobre la gestión zoosanitaria de este tipo de sistemas intensivos con acceso a mercado, decisiones que se concentran en los riesgos en la propia explotación y a determinados aspectos de control sanitario ligados a la gestión de la producción. En sistemas pastorales extensivos, con elevada incidencia de epidemias y notable escasez de infraestructuras, el control sanitario está ligado básicamente a la gestión de recursos naturales de propiedad comunitaria, aspecto éste que impone un tratamiento analítico distinto. En sistemas agrícolas donde se utilizan animales de tiro, por último, la actividad del ganado es un elemento más de los que integran la producción agraria, hecho que debe incorporarse al método utilizado para evaluar la gestión sanitaria de esos animales. En un momento en que los sistemas minifundistas de zonas con buena salida comercial intensifican sus actividades, y los de zonas más aisladas sufren crecientes presiones para optimizar su gestión de los recursos naturales, se hace necesaria la creación permanente de técnicas analíticas y herramientas de ayuda a la decisión en materia de control sanitario adaptadas a las especiales características de tales sistemas productivos.
Palabras clave
África -Economía -Kenia -Minifundios -Países en desarrollo -Productividad -Sanidad animal.
